INTRODUCTION
Behcet disease is a chronic and systemic vasculitis of unknown origin affecting blood vessels of any size [1] . Clinical manifestation of Behcet disease is very diverse, and involves the mucous membranes, eyes, blood vessels, joints, gastrointestinal tract, urogenital, respiratory, nervous system, etc. These complex and varied symptoms are continuously in a cycle of remissions and recurrences, resulting in difficulty to predict progress of the disease. These problems also cause restrictions on personal life, and many patients have associated psychiatric problems.
Various studies concerning sleep quality and Behcet
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disease have been done. Turkish studies reported the sleep quality in Behcet disease is very poor, and restless legs syndrome, fatigue, depression, anxiety, and activity of Behcet disease could affect to the quality of life [2] . Other studies report that fibromyalgia is a commonly occurring syndrome in Behcet disease, and showed a significant relationship with depression and anxiety; however, they were not related with disease activity [3, 4] . Previously, we compared and evaluated the sleep quality, quality of life, depression, and disease activity in rheumatoid arthritis (RA) patients [5] and ankylosing spondylitis patients [6] . A significant relationship between disease activity and sleep quality was observed. However, to date, there have been limited studies regarding sleep quality, quality of life, and depression in Behcet disease patients for Korean population. Extrapolating that Behcet disease, a kind of RA, also affects the sleep quality, it is considered a meaningful study to compare and analyze the relationship between disease activity and sleep quality, quality of life, and depression in Korean population of Behcet disease patients.
METHODS

Study population
Study participants were enrolled from February 2014 to July 2015. A total of 100 patients with Behcet disease, who visited two selected rheumatology clinic centers in Korea, were enrolled.
Inclusion criteria for patient group were adults 19 years or more, and who met the diagnostic criteria proposed at the International Study Group of Behcet disease [7] . Exclusion criteria were patients who were uneducated and unable to answer the questionnaire, had a low mental aptitude, a medical disease history like malignant tumor or infection, or who were suspected to be drug addicts (including sleeping pills or alcohols).
Ethics statement
This study was approved by Institutional Review Board (IRB) at the university hospital where the study was conducted. (IRB number: 2014-07-017).
Assessment of clinical variables
Along with the questionnaire, face-to-face interviews were conducted with the Behcet disease patients. Age, gender, body mass index, other associated disease history, and the kind, frequency of smoking and caffeine consumptions, social-economic status, and demographic information (such as accompanying residents) were investigated. Sleep quality, quality of life (QoL), depression, fibromyalgia, and disease activity of Behcet disease were also scrutinized from the questionnaire. Through the medical records, additional investigation were conducted, such as blood test for C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR), disease duration, and medical history associated with Behcet disease.
Assessment of sleep quality
Quality of sleep was evaluated using the Korean version of the Pittsburgh sleep quality index (PSQI). PSQI consists of questionnaires regarding sleep habits over the past 1 month, and is a useful test to evaluate the sleep quality.
It contains seven subsections: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. Each of these components has a range of 0 to 3 points, with a total adding up in the ranges 0 to 21 points. Higher scores indicate poor sleep quality; when total score is more than 9, they are defined as the poor sleeper group [8] .
Assessment of life quality
QoL was evaluated using the Korean version of the Leeds Behcet disease quality of life measure (BDQoL). This tool consists of 30 components regarding QoL with Yes/No answer. Each component has a range of 0 to 1 points, and the lower scores indicate worse QoL as based on a maximum of 30 points [9] .
Assessment of depression
Korean version of the Beck depression inventory second edition (BDI-2) was used to evaluate the degree of depression.
BDI-2 consists of 21 multiple-choice self-report inventory, with points ranging from 0 to 3. By adding the scores of each components, a range from 0 to 63 points are assessed. Higher scores indicate severe depression, and 20 points are defined as cut-off point for depression [10] .
Assessment of Behcet disease activity
Behcet disease current activity form (BDCAF) was evaluated as an indicator of Behcet disease activity. To assess the disease activity, we used the English version of BD-CAF, first designed in 1999 and amended once in 2006.
Depending on the presence of symptom which patients complained of during the past 1 month, the score is measured as 0 to 1 points, with the total adding up in the range 0 to 12. Each component consists of headache, oral ulcer, genital ulcer, erythema, skin pustule, arthritis, arthralgia, nausea/vomiting/abdominal pain, diarrhea or frank blood per rectum, new symptoms in eye, new symptoms in nervous system, and new symptoms in major vessels. When the total score is higher than 5 points, it is defined as the high active Behcet disease patients group [11] .
Assessment of fibromyalgia and pain
Fibromyalgia is a chronic systemic pain disorder, and it usually accompanies chronic fatigue, sleep disturbance, depression, etc. It is usually associated with inflammatory autoimmune disease such as RA, systemic lupus erythematous, or Behcet disease. From the fibromyalgia questionnaire survey, the degree of fibromyalgia was investigated, and the degree of pain was measured by visual analogue scale (VAS), which is the patient global assessment for Behcet disease, and indicated from 0 to 100 score for the extent of patients' feeling.
Statistical analysis
The statistical program SPSS version 20.0 (IBM Co., Armonk, NY, USA) was used for data processing and statistical analysis. Patients were presented as number and percentage for each assessment, and continuous variable results were presented as medium values and interquartile using a t test. According to the presence of Behcet disease activity and sleep disturbance, variables were compared in the two groups, and Mann-Whitney U test was used for analysis. By setting the Behcet disease activity as a continuous variable, Spearman correlation coefficients were used to examine the correlations between the factors which associated with Behcet disease activity such as BDI-2, BDQoL, total PSQI, and subsection PSQI. Logistic regression analysis was performed to detect the independent risk factors for the occurrence of sleep disturbance. In the analysis, each factor was an independent variable, and the total PSQI was a dependent variable. All the results with p value less than 0.05 considered to be significant.
RESULTS
Demographic and clinical characteristics of Behcet patients
The median age of Behcet disease patients was 51 years, with a higher percentage reported in women (69%). Among the favorite foods, caffeine consumption was 86%, alcohol 28%, and smoking 13%. Economic activity and residential status for the patients were also investigated. The proportion of unemployed worker, part time worker, and full time worker was 45%, 11%, and 44%, respectively. As per the living status, 9% were living alone and 91% were living with family. In all, 20% had other associated disease, including hypertension, osteoarthritis, thyroid disease (hypothyroidism and hyperthyroidism), diabetes, chronic obstructive pulmonary disease, and atrial fibrillation. The average duration of Behcet disease was 77.5 months, and the average amount and period of steroid use were 2.5 mg and 11 months, respectively. The median of CRP and ESR were within the normal range of 0.1 and 15.0, respectively. Amongst the 100 patients, poor sleeper group were 42 patients (42%) and the patients who met the criteria for fibromyalgia were 28 (Table 1) .
Comparison between good sleeper and poor sleeper group
In the poor sleeper group (PSQI ≥ 9), the percentage of women and fibromyalgia were significantly higher at 34% and 24%, respectively (p = 0.004, p < 0.001). BDCAF, BDI-2, pain VAS were significantly higher in the group with sleep disturbance (p = 0.022, p = 0.005, p < 0.001, respectively) and BDQoL was lower (p < 0.001). Among the BDCAF subsection, the frequency of genital ulcer was significantly higher in the group with poor sleep quality (p = 0.01). There were no significant differences between the two groups with regards to CRP, ESR, drug consumption, disease duration, age, living status, and economic activity sections (Table 2) .
Comparison according to Behcet disease activity
The proportion of high disease activity in Behcet disease patients group (BDCAF > 5) was 17%, and the duration of disease and prednisolone used were significantly shorter (p = 0.008, p = 0.032). The proportion with fibromyalgia in patients, pain VAS, and BDI-2 were significantly higher (p < 0.001, p = 0.005, p = 0.008, respectively), and the BDQoL was significantly lower (p = 0.04). In the analysis of total PSQI and subsection PSQI, daytime dysfunction was significantly higher with higher disease activity (p = 0.03) ( Table 3) .
Correlation and regression analysis
From the results of Spearman analysis, significant correlation is observed between total PSQI and VAS, BDI-2, and BDQoL, with the correlation coefficients being 0.35, 0.52, and -0.45, respectively (p < 0.01). BDCAF showed significant correlation, having a correlation coefficient of 0.23 (p < 0.05). Sleep disturbance and daytime dysfunction also showed significant correlation with the VAS, BDI-2, BDQoL, and BDCAF. Use of sleep medication significantly correlated with the BDI-2 and BDQoL. The other factors for PSQI, which include sleep latency, habitual sleep efficiency, sleep duration, and subjective sleep quality, were positively correlated to VAS and BDI-2, and negatively to BDQoL. In addition, the patient's age, duration of disease, ESR, CRP did not show statistically significant correlation with PSQI (Table 4) . Through logistic regression analysis, sex, pain VAS score, fibromyalgia, BDI-2, and BDQoL were set as independent variables. Regression analysis showed that BDCAF was significant risk factors for sleep disturbance (Table 5) .
DISSCUSION
According to our study, the group with sleep disturbance had a higher degree of pain, depression, and disease activity, with significantly lower quality of life. Recently, along with the aging of the population and the increasing the number of patients who are suffering from chronic diseases, modern healthcare reveals that the mental and social health are closely associated with physical health, and their importance is gradually increasing. In psychosocial health, sleep quality, QoL, and https://doi.org/10.3904/kjim.2016.367
The Korean Journal of Internal Medicine Vol. 32, No. 2, March 2017 depression could be important factors. The frequency of patients with sleep disturbances in Korean population is known to be about 5% [12] , and it has been reported that sleep disturbance is reported in various chronic disease patients, such as chronic renal failure [13] and restless legs syndrome [14] . Rheumatoid disease is one of chronic diseases; various studies done worldwide have reported that sleep disturbance is a common associate in RA [5, 15] or ankylosing spondylitis patients [6] . The foreign researches also studied the relationship between Behcet disease and sleep disturbance. However, the results did not indicate a significant impact on sleep quality with respect to the disease activity and severity; the studies mainly focused on comparing the sleep quality in Behcet disease patients and healthy volunteers [10] [11] [12] . Also, since the domestic research on the sleep quality of Korean Behcet disease is limited, we planned to undertake this study.
Behcet disease is a chronic and systemic disorder affecting multiple organs with a generalized angiitis of arteries and veins [1] , and the cause was not clearly revealed until now. The progression of Behcet disease is unpredictable as the remissions and recurrences appear as a continuous cycle. Mental stress is a known reason which causes worsening of the disease, and the symptoms may appear as deterioration of joint pain and eye symptoms [16] . Yazmalar et al. [17] reported the relationship between sleep quality in Behcet disease patients, and genital ulcers or arthritis. This study also demonstrated the score of BDCAF which showed the disease activity was higher in poor sleeper group, and the frequency of genital ulcers was higher among the 12 subsections. These symptoms from the deterioration of Behcet disease accompanied pain to the patient. In our study, the disease activity and pain showed significant positive correlations in most of PSQI sections. Depression is the most common mental disorder in general adults, and it is well known to be accompanied by various chronic diseases. Some domestic studies have reported up to 50.9% of RA patients have accompanying depression. In our study, the proportion of patients with depression was 46%. Based on the previous studies that depression and sleep disturbance have positive correlations in general population or other patients, we included depression as an important risk factor. Yazmalar et al. [17] evaluated the degree of depression in Behcet disease patients using Hospital Anxiety and Depression Scale, and reported total PSQI and seven subsections had significant correlation with depression. Similar to previous studies, our study showed significantly higher BDI-2 score in poor sleeper group, and significant correlations in total PSQI and every subsection. Also, the higher disease activity group showed a significantly higher BDI-2 score. Pain, depression and sleep disorders due to chronic disease were eventually results in lowering the quality of life. Ertam et al. [18] investigated the QoL of Behcet disease patients using SF-36 and WHOQOL-100. They reported that their QoL deteriorated by activity of disease, and arthritis, ocular symptoms, or major vessels, and the disorder had a significant correlation with the degradation of QoL.
A variety of tools have been developed for evaluating the quality of life, and the Leeds BDQoL as self-testing format and developed by Gilworth et al. [4] is effectively used to evaluate the QoL of Behcet disease patients. In our study results from BDQoL, QoL deteriorated in the sleep disturbance group and high disease activity group, and had a significant correlation with every section of PSQI. This suggests that the QoL of the patient can be improved by maintaining low the disease activity of Behcet disease.
There are various limitations to this study. Firstly, the study was only carried out for total of 100 patients enrolled in the university hospital outpatient department, and a small number of cases cannot represent the whole Behcet disease. Secondly, the average inflammation levels which could objectively compare the disease itself, such as CRP and ESR, were 0.1 as normal ranges, and drugs consumed, including prednisolone, did not vary. Third, until recently, the standard to divide the presence or absence of disease activity of Behcet disease was not generally established. A criteria to decide disease activity of Behcet disease is yet to be established, similar to DAS-28 (Disease Activity Score 28) for disease activity of RA, or BASDAI (Bath Ankylosing Spondylitis Disease 
